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Abstract 
Zilpaterol-HCl (Zilmax; Intervet/Schering-Plough Animal Health, Millsboro; DE) is an orally active 
β2-adrenergic agonist that is approved for use in feedlot cattle at the rate of 7.56 g/ton of diet dry matter 
for the final 20 to 40 days on feed. The minimum withdrawal time for Zilmax is 3 days. Zilmax increases 
hot carcass weight and dressing percentage, primarily as a result of increasing lean muscle mass and 
decreasing body fat. Zilmax also decreases marbling and increases shear-force values (i.e., less tender) 
of steaks. This study was conducted to determine whether the benefits of Zilmax would be retained with 
longer withdrawal times while overcoming undesirable effects on shear force and marbling. 
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Table 2. Effects of Zilmax and extended withdrawal times on performance of finishing heifers
3-day	withdrawal 10-day	withdrawal 17-day	withdrawal P-values1
Item	 Control Zilmax Control Zilmax Control Zilmax SEM Zilmax Withdrawal W	×	Z
Initial	weight,	lb 1029 1035 1032 1032 1032 1031 57.94 0.68 0.99 0.73
Pre-Zilmax	weight,	lb 1187 1191 1194 1184 1190 1189 8.83 0.81 0.99 0.74
Final	weight,	lb 1215 1229 1241 1243 1268 1265 19.04 0.64 0.01 0.72
Average	daily	gain,	lb 2.81 2.95 2.91 2.97 2.98 2.97 0.17 0.54 0.75 0.81
Feed	intake,	lb 19.05 18.98 19.47 18.63 19.30 19.02 0.92 0.16 0.91 0.50
Feed:Gain 6.78 6.43 6.69 6.27 6.47 6.41 0.28 0.11 0.74 0.71
1	W	×	Z,	Interaction	between	withdrawal	and	Zilmax.
Table 3. Effects of Zilmax and extended withdrawal times on carcass characteristics of finishing heifers
3-day	withdrawal 10-day	withdrawal 17-day	withdrawal P-values1
Item	 Control Zilmax Control Zilmax Control Zilmax SEM Zilmax Withdrawal W	×	Z
Carcass	weight,	lb 775 803 798 815 798 815 7.6 0.01 0.01 0.54
Dressing	percentage 63.78 65.34 64.34 65.56 64.34 65.56 0.72 0.01 0.13 0.70
Backfat,	in. 0.43 0.44 0.46 0.40 0.46 0.40 0.06 0.16 0.03 0.34
Kidney,	pelvic,	and	heart	fat,	% 2.13 2.25 2.00 1.98 2.00 1.98 0.06 0.57 0.01 0.33
Ribeye	area,	sq.	in. 13.7 14.8 13.6 14.6 13.6 14.6 0.59 0.01 0.25 0.64
Liver	abscess,	% 3.17 2.22 4.29 5.40 4.29 5.40 0.96 0.96 0.43 0.90
1	W	×	Z,	Interaction	between	withdrawal	and	Zilmax.
Table 4. Effects of Zilmax and extended withdrawal times on USDA yield grade of finishing heifers
3-day	withdrawal 10-day	withdrawal 17-day	withdrawal P-values1
Item	 Control Zilmax Control Zilmax Control Zilmax SEM Zilmax Withdrawal W	×	Z
USDA	yield	grade 2.3 2.16 2.46 2 2.37 2.38 0.18 0.02 0.23 0.06
Yield	grade	1,	% 13.2 22.9 11.	5 27.3 18.0 8.9 0.05 0.17 0.45 0.04
Yield	grade	2,	% 45.5 42.8 40.2 46.3 31.6 47.9 0.08 0.18 0.73 0.27
Yield	grade	3,	% 38.9 29.7 38.8 25.1 47.2 39.0 0.08 0.05 0.19 0.90











Table 5. Effects of Zilmax and extended withdrawal times on USDA quality grade of finishing heifers
3-day	withdrawal 10-day	withdrawal 17-day	withdrawal P-values1
Item	 Control Zilmax Control Zilmax Control Zilmax SEM Zilmax Withdrawal W	×	Z
Marbling	score 457 404 466 445 459 442 11 0.001 0.04 0.14
Standard,	% 0 1.6 0 0 0 2.8 0.01 0.08 0.38 0.38
Select,	% 31.1 54.1 23.2 28.3 27.8 29.7 0.05 0.03 0.01 0.11
Choice,	% 64.0 44.3 75.2 71.8 69.1 67.4 0.05 0.07 0.01 0.20
Upper	2/3	choice,	% 38.0 18.4 47.4 43.0 33.0 42.8 0.05 0.33 0.02 0.05
Prime,	% 5.0 0.1 1.7 0.18 3.3 0.1 0.02 0.01 0.53 0.53
1	W	×	Z,	Interaction	between	withdrawal	and	Zilmax.
Table 6. Effects of Zilmax, withdrawal time, and postmortem aging on shear-force values of loin steaks
3-day	withdrawal 10-day	withdrawal 17-day	withdrawal P-values1
Item Control Zilmax Control Zilmax Control Zilmax SEM Z W A Z	×	A Z	×	W	×	A
Shear	force,	lb
7-day	aged 7.54 8.40 8.03 9.70 8.20 9.79 0.14 0.001 0.31 0.001 0.054 0.8
14-day	aged 6.62 7.30 7.01 8.04 7.01 8.53 0.14 0.001 0.31 0.001 0.054 0.8
21-day	aged 8.13 9.55 6.20 7.21 6.28 7.11 0.14 0.001 0.31 0.001 0.054 0.8
1	Z,	Zilmax;	W,	Withdrawal	time;	A,	Aging.
